I -I n t r o d u c t i o n
Last year we described a combined f i e l d e l e c t r o n and f i e l d i o n microscope, w i t h which Fowler-Noraheim (FN) data on clean W(110) as w e l l as on W(110) covered w i t h a s i n g l e Re adatom were obtained /l/. The l o c a l f i e l d e l e c t r o n emission c u r r e n t was found t o increase by about 20 % f o l l o w i n g the deposition o f a s i n g l e r h e n i u r atom, i n agreement w i t h previous studies /2,3/. The e f f e c t o f a s i n g l e adatom on f i e l de l e c t r o n emission has r e c e n t l y been discussed i n terms o f physical q u a n t i t i e s l i k e the l o c a l d e n s i t y o f e l e c t r o n i c s t a t e s as \.:ell as the l o c a l e l e c t r o n -p o t e n t i a l barr i e r /4/, and i t appears t h a t the nature o f t h e adspecies, t h a t i s chemical d i fferences o r c l u s t e r i n g of adatoms, should s i g n i f i c a n t l y i n f l u e n c e field-emission F i e l d -e l e c t r o n emission o r i g i n a t i n g from W(110), as w e l l as from the t i p as a whole, was analysed according t o FN theory (see e.g. Ref. / 4 / ) . E x t r e r e l y sharp t i p s were prepared by neon s p u t t e r i n g and surfaces were characterized by FEV and FIM. Values f o r t h e slopes mave and mpro, obtained from F N p l o t s of t o t a l and probe-hole curr e n t s , a r e plotted in Fig. l ( b ) a s a function of f i e l d evaporation voltage i . e . increasing t i p radius. A s i g n i f i c a n t reduction of the voltage-to-field strength conversion f a c t o r B,,,, derived from mave data in the usual way 141, i s apparent i n Fig. l ( b ) a s t h e t i p radius increases. Data f o r the work function of the (110) plane were calculated from measured F N slopes, assuming the value f b r t h e t i p a s a whole t o be 4.5 eV. In Fig. 2 ( a ) As outlined schematically in Fig. 2(b) , the probe-hole current ipro, measured during field-electron emission, especially from r e l a t i v e l y sharp t i p s , i s poverned by a t l e a s t four physical q u a n t i t i e s , such a s the local f i e l d strength d i s t r i b u t i o n , the geometry of the t i p apex and the tangential velocity of those electrons originating from surroundin? low work function areas 151. Computer simulations of the probe-hole current have been performed following e a r l i e r work by Liu /10/. The calculations sugcest a s i g n i f i c a n t influence not only of plane s i z e , b u t a l s o of t i p radius on FN data. Efforts were made i n t h e experiments t o c r e a t e (110) planes of maximum diamet e r by means of FIM controlled FEV, but plane s i z e s were not reproduced exactly, and i t i s presumably t h i s e f f e c t t h a t causes the s c a t t e r . For the present the important conclusion i s t h a t absolute work f u n c t i o n values cannot be safely derived from these experiments, b u t t h a t work f u n c t i o n changes due t o adsorption are accessible. Fig. 3(a) shovrs a sequence o f f i e l d -i o n micronraphs w i t h f i v e Re adatoms i n i t i a l l y located on the f l a t (110) plane. A rhenium pentamer (Re5) was created a f t e r several heating cycles a t 400 K f o l l o w i n g a r e c e n t l y reported procedure /11/. As demonstrated i n Fig. 3(a before and a f t e r rhenium f i e l d desorption.
( b ) Rhenium on W ( 1 1 O )
Since the measured current-voltage curves obey the ordinary FN behaviour over seve r a l orders o f magnitude, we have s u b n i t t e d the present data t o an FN analysis, even Table 1 Summary FN a n a l y s i s : 
